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Abstract
Background: Various studies have demonstrated the associations between socioeconomic status (SES) and health
and health behaviour among adolescents. However, few studies have compared the socioeconomic difference in
adolescent smoking between countries with different stage of smoking. The purpose of this study was to examine
and compare the relationship between socioeconomic status (SES) and adolescent smoking in Beijing, China and
Finland through the Health Behaviour in School-aged Children (HBSC) study.
Methods: The data used in this study were derived from the Chinese HBSC linked project survey 2008 in Beijing
and the Finnish HBSC survey 2006. The final sample included 2005 Chinese and 1685 Finnish 15-year-old
schoolchildren. The associations between Family Affluence Scale (FAS), as the SES measure, and adolescents’
smoking behaviour, including ever smoked, weekly smoking and the early onset of smoking were examined
separately in two countries through binary logistic regression.
Results: Compared to students from the high FAS group, Chinese boys from the low FAS group were more likely to
report having ever smoked (OR = 2.12, 95 % CI = 1.49–3.01) and being early onset of smoking (OR = 2.17, 95 % CI = 1.
44–3.26). Finnish girls from the low FAS group were more likely to report being weekly smokers (OR = 1.68, 95 % CI = 1.
07–2.65). No significant difference was found for Chinese girls and Finnish boys.
Conclusions: This study indicated different patterns of socioeconomic difference in smoking between Chinese and
Finnish adolescents by gender and by smoking behaviour, which suggests that socioeconomic inequalities in smoking
are different among adolescents in countries with different stage of smoking. Country specific policies and
interventions for different target groups should be encouraged and designed for reducing the prevalence of
adolescents’ smoking.
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Background
Globally, it is estimated that 150 million young people
currently use tobacco [1]. The prevalence of smoking in
adolescence varies widely around the world. Nearly three
decades ago, Lopez et al. [2] proposed a four-stage
model of cigarette smoking in a country (stage 1-low
smoking prevalence in men and very low in women;
stage 2-smoking prevalence in men rapidly increases
while it increases slowly in women; stage 3-smoking
prevalence in men decline and in women peaks and then
begins to decline; stage 4-smoking prevalence in both
men and women continue to decline. In most high-
income countries, the rate of smoking is keeping steady
or decreasing). It has been reported that although there
are decreases and increase in smoking of Finnish adoles-
cents from the 1970s to the 2000s, overall smoking
behaviour has declined since 2000 [3]. For instance, ac-
cording to the Adolescent Health and Lifestyle Survey
(AHLS), experiencing smoking and daily smoking have
decreased among Finnish adolescents during the study
period 1977–2011 in all age groups and both genders [4]
and the decreasing trend continued also over the past
2 years [5]. These facts demonstrated that at present,
Finland has reached the final stage at which the overall
prevalence of smoking is decreasing.
Contrary to high-income countries, with westernization
and economic development, adolescents’ smoking is
increasing and becoming more popular in developing
countries [6]. The prevalence of adolescents’ smoking has
increased dramatically in China since the 1990s [7]. In a
Youth Risk Behaviour Survey in Guangzhou, the biggest
city in southern China, nearly one fifth of students aged
from 12 to 19 years reported they had tried smoking [8].
According to a recent meta-analysis of smoking behaviour
among Chinese adolescents, the estimated prevalence rate
of lifetime smoking (ever smoked) varied within a narrow
range (39–46 %) for males and progressively increased
from 2 % in 1981–1985 to 19 % in 2001–2005 for females
[9], which indicated that China has reached the third stage
of smoking. Though the absolute percentage of young
smokers in China is still less than in many developed
countries, and varies across age, gender and area, the
increasing trend of cigarette smoking in China should not
be neglected since young smokers are more likely to
become habitual smokers in adulthood [10].
Smoking has been influenced by many factors. Among
them, socioeconomic factors play an important role in
smoking. In Western countries, numerous studies re-
garding socioeconomic inequalities and smoking have
been done in adult populations and the results indicate
that people from lower socioeconomic status (SES)
groups, defined by income, education, occupation or
other SES measures, are more likely to smoke [10–13].
In contrast to studies on adult populations, the literature
addressing the socioeconomic inequalities in smoking
among adolescents is limited and the literature revealed
inconsistent results. Several studies have showed that
there is an association between smoking and SES during
adolescence in some European countries [14, 15] and in
developing countries like Ghana [16], while other re-
search have indicated that there was no relationship be-
tween SES and adolescents’ smoking [17, 18]. Moreover,
a study analysing trends in socioeconomic differences
and smoking among German schoolchildren revealed
that family affluence had only a weak effect on regular
smoking [19]. The latest international report from the
Health Behaviour in School-aged Children (HBSC) study
revealed that the patterns of socioeconomic inequalities
in smoking over 30 countries among 15-year-olds are
different [20]. In addition, Pförtner and his colleagues
recently found that the difference in smoking prevalence
between rich and poor is greater in more affluent coun-
tries after investigated the association between family
affluence and adolescent smoking in 33 European coun-
tries, Israel and Canada [21].
These inconsistent results were also observed in stud-
ies concerning Chinese and Finnish adolescents. Based
on the HBSC study, Schnoher and her colleagues [15]
found that Finnish adolescents from the low affluent
families were more likely to be daily smokers. The results
from the European School Survey Project on Alcohol and
Other Drugs (ESPAD) survey, however, showed a minor
but persistent difference in smoking among adolescents
by parent education that young smokers whose parents
have the low education level were more than those young
smokers whose parents have the high education level [22].
Furthermore, Paavola et al. [23] demonstrated that there
was no relationship between SES and adolescents’ smok-
ing. Among limited studies concerning Chinese adoles-
cents reported, positive associations between daily
smoking and SES were not found in Guangzhou Youth
Risk Behaviour Survey [8], but were found in the China
Adolescent Behavioural Risk Survey [7].
Understanding patterns of socioeconomic difference in
smoking over long periods with different stage of
cigarette epidemic is important for public health. There
are several studies examined socioeconomic gradients in
smoking among different cohorts across time. Results
from a trend study on smoking in Canada from 1950 to
2011 demonstrated that smoking rates have decreased
over time but socioeconomic differences have increased
which suggested that SES gradients emerge rapidly in
later stages of the tobacco epidemic [24]. Furthermore,
Vedoy found that the probability of daily smoking de-
creased faster across cohorts among higher compared to
lower educated in accordance with the data on smoking
in Norway from 1976 to 2010 [25]. However, it has also
been reported in an American study that socioeconomic
Liu et al. BMC Public Health  (2016) 16:805 Page 2 of 8
differences in smoking emerge across all birth cohorts
investigated. Researchers found increasingly strong so-
cioeconomic gradients in smoking across time especially
among younger cohorts, which an inverse relation of
SES to smoking was observed [26]. Thus, SES gradients
in smoking with different stage of cigarette epidemic
need to be addressed more explicitly.
Apart from different stages of cigarette epidemic, the
socioeconomic differences in smoking of adolescents in
developing countries are less studied comparing to stud-
ies done in developed country. And there are few studies
exploring the associations between socioeconomic status
and smoking between developing and developed coun-
tries with different stage of tobacco epidemic. The aims
of this study, therefore, were to examine whether socio-
economic differences in adolescents’ smoking exist in
China, representing the developing country in the third
stage of cigarette epidemic, and Finland, representing
the developed country in the final stage of cigarette epi-
demic, and then compare the relationships between SES
and adolescents’ smoking in these two countries.
Methods
This analysis used the HBSC data collected from Beijing,
China and Finland. The same HBSC research protocol
[27] was used in both countries. The target population
of the HBSC is young people attending school aged 11,
13 and 15. The Chinese data were from the HBSC linked
project survey in Beijing, which was conducted in De-
cember 2008. The Chinese survey was carried out by the
China Institute of Sport Science (CISS) and it was ap-
proved by the ethics committee of the CISS. The Finnish
data were obtained from the HBSC study 2006, con-
ducted between March and May 2006. The Finnish
HBSC study was carried out by the Research Centre for
Health Promotion at the Department of Health Sciences
of the University of Jyväskylä and it was approved by the
Finnish National Board of Education and the Trade
Union of Education in Finland.
Sample
In China, the survey sampled from state schools all over
the Beijing metropolitan area. Multi-stage stratified and
random cluster sampling method was used to ensure the
samples were weighted to be representative for Beijing
metropolitan. Three stages were included during the
sampling process: 1) Selection of the sample districts/
counties; 2) Selection of the sample schools; and 3) Se-
lection of the sample classes. In the first two each stages,
stratified random sample method was employed to select
the representative sample districts/counties and then the
sample schools within them in terms of geographical
location (urban or rural), economic development level,
and school conditions [28]. At least three classes were
chosen randomly from the sample schools. All students
in the sample class were invited to the school survey.
The response rates for schools and students in China
were 91.5 % and 98.1 % respectively. The sample can
represent the adolescents in Beijing, China.
The data of the Finnish part were obtained from the
HBSC survey in Finland in 2006. During the sampling
process, in order to select the representative sample at
country level, the strata were decided based on all four
provinces of Finland. Furthermore, the second level
stratum divided those areas by urban and rural commu-
nities with the exception of the capital city area due to
there being no rural communities. Hence, the final num-
ber of the strata used in the sampling procedure was
seven. A special computer programme was used to
choose the sample schools from the Finnish school
register using cluster sampling with Probability Propor-
tional to Size (PPS) of schools method (the size of
schools was taken into account). One class was ran-
domly selected within each sample school, except for
only a few cases where more than one class were chosen
from the same school in order to have enough represen-
tative participants in the sample. The response rate of
sampled schools and students in Finland were 86.9 %
and 88.2 % respectively.
Finally, a total of 6099 Chinese and 6046 Finnish stu-
dents aged 11, 13, and 15 years took part in the above-
mentioned surveys. Due to the fact that smoking among
11- and 13-year-old students is rare in both countries,
only 15-year-old participants were involved in the ana-
lyses (China: N = 2049; Finland: N = 2024). Samples were
cleaned in line with the cleaning rule of the HBSC sur-
vey protocol if their gender and/or birth date were miss-
ing, or their age was beyond the target range [27]. The
final data were used for analyses in present study includ-
ing 2005 Chinese and 1685 Finnish 15-year-old pupils
after cleaned for those not meet the research protocol
(China: n = 30; Finland: n = 25) and non-response/
missing values of the related items (China: n = 14;
Finland: n = 314). Overall, the sample size and gender
proportion were similar (Table 1) and there was no
difference between the mean age of participants between
two countries (China: 15.78 ± 0.32 years (mean ± SD);
Finland: 15.78 ± 0.32 years (mean ± SD)). The detailed
information of sampling procedure can be found else-
where [29, 30].
Instrument and variables
The HBSC survey was based on a self-completed ques-
tionnaire investigated during a normal school class. The
students were instructed on how to fill in the question-
naire and also informed that only the researcher will
read their answers. Students’ participation in the survey
was voluntary and anonymous. The questionnaire used
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in the Chinese survey was based on the English version
of the questionnaire used in the Finnish HBSC Survey in
2006. The questionnaire was firstly translated from Eng-
lish to Chinese by two researchers independently, and
then translated from Chinese back to English by other
professional translators to check for any discrepancies.
The survey questionnaire has satisfactory test-retest
reliability for the students in Beijing [31].
Measurements of smoking
Ever smoked
Ever smoking was examined by asking the question ‘have
you ever smoked (at least one cigarette, cigar or a pipe-
ful)?’ with response options. The answers were: ‘yes’, or
‘no’. Respondents who answered ‘yes’ were defined as
ever smoked.
Present smoking status
The present smoking status was assessed by asking the
students ‘how often do you smoke at present?’ The re-
sponse alternatives were: ‘every day’, ‘every week, but not
daily’, ‘less than once a week’, ‘I do not smoke’. Weekly
smoker was defined as those students reporting that they
smoke every day or every week.
Onset of smoking
The initiation of smoking was examined by the item ask-
ing ‘at what age did you smoke a cigarette (more than a
puff ) for the first time?’ The answers were: ‘never’,
‘11 years old or less’, ‘12 years old’, ‘13 years old’, ‘14 years
old’, ‘15 years old or older’. Early onset of smoking was
defined as those respondents who reported first smoking
at age 13 years or younger, the same cut-off used in the
HBSC international survey report [32].
Measurements of socioeconomic status
Family affluence scale
The ‘Family Affluence Scale’ (FAS) has been used to
examine and explain socioeconomic inequalities in the
HBSC study for more than 10 years, and it has also been
proven as a reliable and valid SES measure for adoles-
cents in China [29]. The items, response categories,
codes and analyses strategy of FAS used in the present
study are as follows:
“Does your family own a car, van or truck?”
Response categories were: No (=0); Yes, one (=1); Yes,
two or more (=2).
“Do you have your own bedroom for yourself?”
Response categories were: No (=0); Yes (=1).
“During the past 12 months, how many times did you
travel away on holiday with your family?”
Response categories were: Not at all (=0); Once (=1);
Twice (=2); More than twice (=3).
“How many computers does your family own?”
Response categories were: None (=0); One (=1); Two
(=2); More than two (=3).
A composite FAS score was calculated for each respond-
ent based on his or her answers to these four items, ranged
from 0 to 9. Three groups (low, middle and high) were cat-
egorized in terms of the composite FAS score. To get simi-
lar proportion of each category in both countries, different
cut-offs were used for two countries respectively. For
Chinese adolescents, FAS low (score = 0–2) indicated low
affluence, FAS middle (score = 3–4) indicated middle afflu-
ence, and FAS high (score = 5–9) indicated high affluence,
while for Finnish adolescents, low (score = 0–4), middle
(score = 5–6), and high (score = 7–9) were calculated. The
distribution of the FAS groups can be seen from Table 1.
Statistical analyses
Descriptive statistics were used to show the characteristics
of the study sample and the distribution of independent
and dependent variables. Mean age of Chinese and
Finnish participants were compared by Independent-
Samples T test. Differences in percentage of smoking be-
haviour were compared by countries, and by gender and
FAS for China and Finland respectively using Pearson’s
Chi-square test. In addition, Pearson’s Chi-square test was
also used to compare the prevalence of smoking behaviour
of total population by country. Binary logistic regression
models were used to investigate the relationships between
all variables of smoking behaviour and FAS by gender for
the two countries separately. The high FAS group was
served as the reference category. Odds ratios with 95 %
confidence intervals (CIs) were computed for other cat-
egories of independent variables. A p value of < 0.05 was
considered statistically significant. All analyses were done
by using Analytics Software (PASW, formerly SPSS), ver-
sion 18.0 (SPSS, Inc., Chicago, Illinois, US).
Results
In general, for all three variables of smoking behaviour,
the results indicated that the prevalence was much
higher among Finnish schoolchildren than Chinese
Table 1 Socio-demographic characteristics of respondents in
China (n = 2005) and Finland (n = 1685)
China Finland
n % n %
Gender
Boys 892 44.5 790 46.9
Girls 1113 55.5 895 53.1
FAS
Low 631 31.6 519 31.6
Middle 666 33.3 687 41.7
High 701 35.1 439 26.7
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schoolchildren (p < 0.001) (Table 2). Notably, the per-
centage of weekly smokers in Finland was nearly five
times that in Beijing, China. Nearly one fifth (17.8 %) of
Chinese adolescents reported they had ever smoked and
11.6 % smoked when they were 13 years or younger. For
Finland, more than half (59.3 %) of students had smoked
and 33.6 % were classified as early smokers. Among
Chinese respondents, a gender difference was observed
for all measures with boys exhibiting greater prevalence
of smoking than girls (p < 0.001). In contrast, there was
no difference in smoking behaviour between Finnish
boys and girls.
The statistically significant differences of the rates of
having ever smoked among the different FAS groups
were observed in China (p < 0.05). The highest percent-
age of those having ever smoked was found among
Chinese respondents from the low FAS group (21.5 %)
and the lowest percentage were from the high FAS
group (16.0 %) (Table 2). Although the percentages of all
three smoking indictors among Finnish students from
the low FAS group were the highest, no statistically sig-
nificant difference was found among different FAS
groups (p > 0.05).
The logistic regression analyses of smoking and the
FAS were performed in both countries stratified by gen-
der (Table 3). When the smoking behaviour of students
from the high FAS group were used as a reference
group, we found that Chinese boys from the low FAS
group were more likely to report having ever smoked
(OR = 2.12, 95 % CI: 1.49–3.01), and being early onset of
smoking (OR = 2.17, 95 % CI: 1.44–3.26) than those from
the high affluence families. Finnish girls from the low
FAS group were more likely to report being weekly
smokers (OR = 1.68, 95 % CI = 1.07–2.65) compared to
girls in the high FAS group. No significant difference
was found for the relationships between FAS and smok-
ing behaviour among Chinese girls and Finnish boys.
Discussion
With regard to the adolescents’ smoking, this study
found that the prevalence of different patterns of smok-
ing behaviour is much higher among Finnish adolescents
than Chinese adolescents from Beijing. Among Chinese
respondents, gender difference was observed for all four
measures of smoking, with boys exhibiting greater
prevalence of smoking than girls. In contrast, there were
no differences of the percentage of ever smoked and be-
ing weekly smoker between Finnish boys and girls. The
findings also revealed different socioeconomic differ-
ences in ever smoked and early onset of smoking among
Chinese boys, and in weekly smoker among Finnish
girls. No other statistically significant difference was
found for the socioeconomic difference in smoking be-
haviour among Chinese girls and Finnish boys.
Although various results have been reported from pre-
vious studies concerning the socioeconomic inequalities
in adolescents’ smoking, a majority of studies found that
regular smoking was most prevalent among students
from lower socioeconomic groups [15, 33]. However, it
should be noted that most of those studies were mainly
from western countries. For studies in developing coun-
tries, Doku and his colleague found that socioeconomic
differences existed in smoking with higher prevalence in
lower socioeconomic groups in Ghana [16]. In the
present study, China represents the developing country
and Finland represents the developed country. Our find-
ings regarding Chinese adolescents from Beijing indicate
that boys from a less affluent family are more likely to
smoke and start smoke early. Meanwhile, with regard to
Finnish results, it shows that female students from the
low affluent families are at higher risk of being weekly
smokers. It is in line with a study examined the socioeco-
nomic differences in smoking among Finnish adolescents
Table 2 Prevalence of adolescents’ smoking by gender and by
Family Affluence Scale (FAS) group in China (N = 2005) and
Finland (n = 1685)
Ever smoked Weekly smoker Early onset of smoking
% (n) % (n) % (n)
China
Total 17.8 (356) 4.6 (92) 11.6 (233)
pa <0.001 <0.001 <0.001
Gender
Boys 29.7 (265) 9.7 (86) 19.6 (175)
Girls 8.2 (91) 0.5 (6) 5.2 (58)
pb <0.001 <0.001 <0.001
FAS
Low 21.5 (135) 4.0 (25) 14.2 (88)
Middle 16.1 (107) 4.2 (28) 11.1 (72)
High 16.0 (112) 5.5 (38) 10.4 (72)
pc 0.014 0.385 0.085
Finland
Total 59.3 (1000) 21.9 (369) 33.6 (566)
Gender
Boys 60.9 (481) 23.0 (181) 36.3 (287)
Girls 58.0 (519) 21.0 (188) 31.2 (279)
pb 0.213 0.337 0.009
FAS
Low 61.8 (320) 25.1 (130) 38.2 (192)
Middle 59.7 (410) 21.4 (147) 32.4 (218)
High 57.4 (252) 19.6 (86) 33.6 (145)
pc 0.389 0.106 0.108
aCompared by two countries; bCompared by gender group; cCompared by
FAS group
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from 1977 to 2007, in which high rates of smoking were
found in lower SES groups which persisted over time [34].
Smoking in adolescence is influenced by many factors.
From the individual level, such as demographic factors
(age, gender, ethnicity, SES), physiological differences
(genetics, physiology reaction), and other risk behav-
iours, to the contextual level, such as peer relationships,
parents and families’ smoking, environmental/culture
context (tobacco advertising and media message, taxation,
cost and policies) [35]. Thus, there are several plausible
explanations for the different pattern of socioeconomic
differences in smoking behaviour between Chinese and
Finnish adolescents, as observed in our study.
Firstly, the possible explanation for the difference
could be due to the different transition stages of smok-
ing epidemic in Beijing, China and Finland. It was re-
ported that the prevalence of smoking has been falling
since the 1970’s in Nordic countries [36]. However, the
smoking rates have not decreased simultaneously and
equally in different socioeconomic groups. The rate of
smoking among the higher social gradient has fallen
more quickly, which leads to increasing inequalities of
the smoking rate in different socioeconomic groups [37].
Previous studies on socioeconomic changes in adults’
smoking over long periods also reveal the fact that the
socioeconomic differences increased though the preva-
lence of smoking decreased along with cigarette epidemic
into the final stage [24].
Secondly, the changes of smoking prevalence might
also happen differently between boys and girls in a
certain stage, which contributed to the socioeconomic
difference of smoking that observed among Finnish girls
but not boys in current study because the changes (in-
crease and/or decrease) of smoking prevalence among
male population appear earlier than those changes
among female population in terms of the four-stage
model of smoking epidemic [2].
Thirdly, the absence of socioeconomic difference
might be due to the fact that there has not been inequal-
ity in smoking during adolescence period or there has
been a lack of valid measures of SES among adolescents
to detect the difference. Adolescents’ SES is usually mea-
sured by using the information regarding their parents’
SES, such as parents’ education and occupation, and
household income. However, one should be aware of the
difficulties of measuring adolescents’ SES when using
their parental SES as a proxy. Currie and her colleagues
argued that it is still uncertain whether parents’ SES
should be used as a proxy [20]. Furthermore, most previ-
ous studies regarding health inequality of adolescents
were done in western countries and therefore the SES
indicators should be proved to be valid in developing
countries. For instance, Doku and his colleague tested
Material Affluence Scale as a viable alternative method
for measuring adolescent’s SES [16]. In present study,
FAS, a proxy SES indicator used, has been proved a reli-
able and valid measure in SES of adolescent population
in Beijing China [29], as well as in western countries
[38–40].
The different gender-smoking relationships may also
contribute the socioeconomic differences in smoking of
Chinese and Finnish schoolchildren. The present study
found that only very few Chinese girls have ever smoked
or been being weekly smoker. Thus, the difference of
smoking among Chinese girls from different SES groups
may hardly, or even impossible, be found. However, the
similar percentage of smoking behaviour among Finnish
boys and girls provided the possibilities of indicating the
difference in smoking from the different SES groups for
both gender.
Limitation
There are some methodological limitations regarding the
present study should be addressed. Firstly, it should be
Table 3 The associations between adolescents’ smoking and Family Affluence scale (FAS) by gender in China (n = 2005) and Finland
(n = 1685)
China Finland
FAS Low FAS Middle FAS Low FAS Middle
OR 95 % CI OR 95 % CI OR 95 % CI OR 95 % CI
Boys
Ever smoked 2.12 1.49–3.01 1.22 0.85–1.74 1.06 0.72–1.55 0.98 0.69–1.39
Weekly smoker 0.83 0.48–1.43 0.82 0.48–1.39 1.17 0.77–1.79 0.82 0.54–1.24
Early onset of smoking 2.17 1.44–3.26 1.48 0.98–2.26 0.85 0.46–1.59 0.66 0.34–1.28
Girls
Ever smoked 1.07 0.64–1.81 0.91 0.53–1.55 1.36 0.95–1.94 1.23 0.88–1.72
Weekly smoker 1.89 0.17–20.95 2.76 0.29–26.68 1.68 1.07–2.65 1.56 0.99–2.40
Early onset of smoking 1.19 0.81–1.75 0.82 0.57–1.19 1.28 0.88–1.87 1.09 0.76–1.58
The reference group in logistic regression was adolescents in the highest FAS group
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argued that the current study used FAS as the only SES
measure due to the lack of common SES indicators used
in both Chinese and Finnish surveys. Although a variety
of cross-national studies have been done to explicitly
validate different aspects of the FAS [38–41], it has been
suggested that perceived family wealth should be added
as another item to FAS when comparison were made be-
tween countries [42]. Furthermore, the validity of FAS in
a high-income and welfare state such as Finland has
been contended since the FAS items were developed in
the early 1990s and therefore they may not have enough
power to distinguish different social gradients. In
addition, despite the fact that the FAS items examine the
material wealth including bedroom, computer, car and
holidays, the culture meaning of these items presenting
behind may differ in China and Finland.
Secondly, following the HBSC research protocol [27],
the current study used cluster sampling method and the
basic unit is class, which may cause higher standard
errors compared to a sampling of individuals. The data
structure of the sample unit being class rather than stu-
dent may generate larger confidence interval and there-
fore a misleading interpretation of the results, especially
if the p value is near 0.05.
Finally, it should be pointed out that another meth-
odological limitation concerning the comparability in
the present study is that the Chinese data were only
sampled from the Beijing area due to the aims of the
survey and the limited resources and financial support.
In a country with huge diversity such as China, the re-
sults should be interpreted with caution since the sample
cannot represent the whole nation although the preva-
lence of smoking in the current study is very similar to
the national estimates [7]. It is true that conclusions can-
not be drawn based on the comparison of the prevalence
of youth substance use. However, it is possible that the
patterns of socioeconomic inequalities in adolescents’
smoking in Beijing, as a reflection of such patterns in a
Chinese population, can be compared with the patterns
of other countries or regions. Nevertheless, the results of
the comparison should be discussed and interpreted
with caution. In addition, the present study only compared
one high-income and one developing country. Compari-
son between more countries should be encouraged in
future studies to ensure the relationship is largely due to
SES and not other environmental or cultural factors.
Conclusions
In conclusion, different patterns of socioeconomic differ-
ence in smoking between Chinese and Finnish adoles-
cents were observed by gender and by smoking
behaviour in the present study. Chinese boys from the
low affluent families were more likely to being smokers
and starting smoke early, while Finnish girls from less
affluent families were more likely to be weekly smokers.
The present study suggests that socioeconomic differ-
ences in smoking are different among adolescents in
countries with different stage of smoking. Country spe-
cific policies and interventions for different target groups
should be encouraged and designed for reducing the
prevalence of adolescents’ smoking.
Acknowledgements
This study is a part of the joint research project by the China Institute of
Sport Science (CISS) and the Research Centre for Health Promotion of the
University of Jyväskylä. The authors would like to thank Ms. Lanmin Xiao for
helping to organise the school survey in Beijing and Mr. Zhouyang Zhang
for helping to conduct the field work. The authors also would like to thank
Mr. Michael Ormshaw for checking the language of the manuscript.
Funding
The study and the first author were supported by the grants from the Juho
Vainio Foundation, the Finnish Foundation for Alcohol Studies, the Key Area
Research Project from General Administration of Sport of China (2014B070),
‘Shuguang Program’ by Shanghai Education Development Foundation and
Shanghai Municipal Education Commission (14SG46), and Shanghai Key Lab
of Human Performance (Shanghai University of sport) (NO. 11DZ2261100).
Availability of data and materials
The Chinese data is owned and managed by the China Institute of Sport
Science (CISS) and the Finnish data is owned and managed by the Research
Centre for Health Promotion at the University of Jyväskylä. Researchers
interested in using the data are advised to contact the corresponding
author.
Authors’ contributions
YL (the first author) designed the study, lead the analysis and drafted the
manuscript. MW, JT, YL, and KL participated in refining the study’s design,
involved in writing the manuscript and gave critical comments on it. JV
helped to analyses the data and commented on the manuscript. All authors




The authors declare that they have no competing interests.
Consent for publication
Not applicable.
Ethics approval and consent to participate
The Chinese survey was approved by the ethics committee of China Institute
of Sport Science (CISS). The Finnish HBSC study was approved by the Finnish
National Board of Education (FNBE) and the Trade Union of Education in
Finland. All participants provided informed consent.
Author details
1School of Physical Education and Sport Training, Shanghai University of
Sport, 200438 Shanghai, China. 2Shanghai Research Centre for Physical
Fitness and Health of Children and Adolescents, Shanghai University of
Sport, 200438 Shanghai, China. 3Mass Sport Research Centre, China Institute
of Sport Science, 100061 Beijing, China. 4Research Centre for Health
Promotion, Department of Health Sciences, University of Jyvaskyla, 40014
Jyväskylä, Finland. 5Zhejiang Institute of Sport Science, 310004 Hangzhou,
China.
Received: 20 January 2016 Accepted: 10 August 2016
Liu et al. BMC Public Health  (2016) 16:805 Page 7 of 8
References
1. World Health Organization. Report on the global tobacco epidemic:
warning about the dangers of tobacco. Geneva: World Health
Organization; 2011.
2. Lopez AD, Collishaw NE, Piha T. A descriptive model of the cigarette
epidemic in developed countries. Tob Control. 1994;3:242–7.
3. Rimpelä A, Rainio S, Huhtala H, et al. Adolescent Health and Lifestyle Survey.
Adolescent smoking, alcohol and substance use in 1977–2007. Helsinki:
Report of Ministry of Social Affairs and Health; 2007:63.
4. Raisamo S, Pere L, Lindfors P, Tiirikainen M, Rimpelä A. The Adolescent
Health and Lifestyle Survey 2011: Adolescent smoking, alcohol and
substance use in 1977–2011. Helsinki: Report of Ministry of Social Affairs and
Health; 2011:10.
5. Kinnunen JM, Lindfors P, Pere L, Ollila H, Samposalo H, Rimpelä A. The
Adolescent Health and Lifestyle Survey 2013. Adolescent smoking, alcohol
and substance use in 1977–2013. Helsinki: Report of Ministry of Social Affairs
and Health; 2013:16.
6. Eriksen M, Mackay J, Ross H. The tobacco atlas. 4th ed. Atlanta: American
Cancer Society; 2012.
7. Ji C. Report of the china adolescent behavioural risk survey 2005. Beijing:
Peking University Medical Press; 2007.
8. Wang J, Deng X, Wang J, Wang X, Xu L. Substance use, sexual behaviours,
and suicidal ideation and attempts among adolescents: findings from the
2004 Guangzhou Youth Risk Behaviour Survey. Public Health. 2009;123:116–21.
9. Han J, Chen X. A Meta-Analysis of Cigarette Smoking Prevalence among
Adolescents in China: 1981–2010. Int J Environ Res Public Health. 2015;12(5):
4617–30.
10. Mistry R, McCarthy W, de Vogli R, Crespi CM, Wu Q, Patel M. Adolescent
smoking risk increases with wider income gaps between rich and poor.
Health Place. 2011;17:222–9.
11. Adams J, White M. Time perspective in socioeconomic inequalities in
smoking and body mass index. Health Psychol. 2009;28:83–90.
12. Jha P, Peto R, Zatonski W, Boreham J, Jarvis MJ, Lopez AD. Social
inequalities in male mortality and in male mortality from smoking: Indirect
estimation from national death rates in England and Wales, Poland and
North America. Lancet. 2006;368:367–70.
13. Mackenbach JP, Stirbu I, Roskam AJ, Schaap MM, Menvielle G, Leinsalu M,
Kunst AE. European Union Working Group on Socioeconomic Inequalities in
Health: socioeconomic Inequalities in Health in 22 European Countries. N
Engl J Med. 2008;358(23):2468–81.
14. Gecková A, Stewart R, van Dijk JP, Orosová O, Groothoff JW, Post D.
Influence of socio-economic status, parents and peers on smoking
behaviour of adolescents. Eur Addict Res. 2005;11:204–9.
15. Schnohr CW, Kreiner S, Rasmussen M, Due P, Diderichsen F. School-related
mediators in social inequalities in smoking: a comparative cross-sectional
study of 20399 adolescents. Int J Equity Health. 2009;8:17.
16. Doku D, Koivusilta L, Raisamo S, Rimpelä A. Do socioeconomic differences
in tabacco use exist also in developing countries? A study of Ghanaian
adolescents. BMC Public Health. 2010;10:758.
17. Tuinstra J, Groothoff JW, van den Heuvel WJA, Post D. Socio-economic
differences in health risk behaviour in adolescence. Do they exist? Soc Sci
Med. 1998;47:67–74.
18. Simetin IP, Kuzman M, Franelic IP, Pristas I, Benjak T, Dezeljin JDD.
Inequalities in Croatian pupils’ unhealthy behaviours and health outcomes:
role of school, peers and family affluence. Eur J Public Health. 2010;21:122–8.
19. Richter M, Leppin A. Trends in socio-economic differences in tobacco
smoking among German schoolchildren, 1994–2002. Eur J Public Health.
2007;17:565–71.
20. Currie C, Molcho M, Boyce W, Holstein BE, Torsheim T, Richter M.
Researching health inequalities in adolescents: the development of the
Health Behaviour in School-Aged Children (HBSC) Family Affluence Scale.
Soc Sci Med. 2008;66:1429–36.
21. Pförtner TK, Moor I, Rathmann K, Hublet A, Molcho M, Kunst AE, Richter M.
The association between family affluence and smoking among 15-year-old
adolescents in 33 European countries, Israel and Canada: the role of
national wealth. Addiction. 2015;110:162–73.
22. Ahlström S, Österberg EL. International perspectives on adolescent and
young adult drinking. Alcohol Res Health. 2004;28:258–68.
23. Paavola M, Vartiainen E, Haukkala A. Smoking from adolescence to
adulthood. The effects of parental and own socioeconomic status. Eur J
Public Health. 2004;14:417–21.
24. Corsi DJ, Boyle MH, Lear SA, Chow CK, Teo KK, Subramanian SV. Trends in
smoking in Canada from 1950 to 2011: progression of the tobacco
epidemic according to socioeconomic status and geography. Cancer
Causes Control. 2014;25:45–57.
25. Vedoy TF. Tracing the cigarette epidemic: An age-period-cohort study of
education, gender and smoking using a pseudo-panel approach. Soc Sci
Res. 2014;45:35–47.
26. Keyes KM, March D, Link BG, Chilcoat HD, Susser E. Do socio-economic
gradients in smoking emerge differently across time by gender?
Implications for the tobacco epidemic from a pregnancy cohort in
California, USA. Soc Sci Med. 2013;76:101–6.
27. Currie C, Samdal O, Boyce W, Smith B. Health Behaviour in School-aged
Children: a WHO Cross-National Study (HBSC), Research Protocol for the
2001/2002 Survey. Edinburgh: Child and Adolescent Health Research Unit
(CAHRU), University of Edinburgh; 2001.
28. Beijing Municipal Bureau of Statistics. Beijing statistical year book 2007.
Beijing: China Statistical Publishing House; 2007.
29. Liu Y, Wang M, Villberg J, Torsheim T, Tynjälä J, Lv Y, Kannas L. Reliability
and Validity of Family Affluence Scale (FAS II) among Adolescents in Beijing,
China. Child Indic Res. 2012;5(2):235–51.
30. Liu Y. Adolescents’ alcohol use and smoking in Beijing, China: implementing
the HBSC study and comparing socioeconomic inequalities with
Finland, PhD thesis. Jyväskylä: University of Jyväskylä, Department of
Health Sciences; 2013.
31. Liu Y, Wang M, Tynjälä J, Lv Y, Villberg J, Zhang Z, Kannas L. Test-retest
reliability of selected items of Health Behaviour in School-aged Children
(HBSC) survey questionnaire in Beijing, China. BMC Med Res Methodol.
2010;10:73.
32. Currie C, Zanotti C, Morgan A, Currie D, de Looze M, Roberts C, Samdal O,
Smith R, Barnekow V. Social determinants of health and well-being among
young people. Health Behaviour in School-aged Children (HBSC) study:
international report from the 2009/2010 survey. Copenhagen: WHO
Regional Office for Europe; 2012.
33. Rasmussen M, Due P, Damsgaard MT, Holstein BE. Social inequality in
adolescent daily smoking: has it changed over time. Scand J Public Healt.
2009;37:287–94.
34. Doku D, Koivusilta L, Rainio S, Rimpelä A. Socioeconomic differences in
smoking among Finnish adolescents from 1977 to 2007. J Adolescent
Health. 2010;47:479–87.
35. Turner L, Mermelstein R, Flay B. Individual and contextual influences on
adolescent smoking. Ann NY Acad Sci. 2004;1024:175–97.
36. Cavelaars AE, Kunst AE, Geurts JJ, Crialesi R, Grötvedt L, Helmert U, Lahelma
E, Lundberg O, Matheson J, Mielck A, Rasmussen NK, Regidor E, do
Rosário-Giraldes M, Spuhler T, Mackenbach JP. Educational differences in
smoking: international comparison. Brit Med J. 2000;320:1102–7.
37. Giskes K, Kunst AE, Benach J, Borrell C, Costa G, Dahl E, Dalstra JA, Federico
B, Helmert U, Judge K, Lahelma E, Moussa K, Ostergren PO, Platt S, Prattala
R, Rasmussen NK, Mackenbach JP. Trends in smoking behaviour between
1985 and 2000 in nine European countries by education. J Epidemiol
Community Health. 2005;59:395–401.
38. Andersen A, Krølner R, Currie C, Dallago L, Due P, Richter M, Orkényi A,
Holstein BE. High agreement on family affluence between children’s and
parents’ reports: international study of 11-year-old children. J Epidemiol
Commun H. 2008;62:1092–4.
39. Boyce W, Torsheim T, Currie C, Zambon A. The Family Affluence Scale as a
measure of national wealth: Validation of an adolescent self-report measure.
Soc Indic Res. 2006;78:473–87.
40. Molcho M, Nic Gabhainn S, Kelleher C. Assessing the use of the Family
Affluence Scale (FAS) among Irish schoolchildren. Irish Med J. 2007;100:37–9.
41. Wardle J, Robb K, Johnson F. Assessing socioeconomic status in
adolescents: the validity of a home affluence scale. J Epidemiol Commun H.
2002;56:595–9.
42. Schnohr CW, Kreiner S, Due P, Currie C, Boyce W, Diderichsen F. Differential
item functioning of a family affluence scale: validation study on data from
HBSC 2001/02. Soc Indic Res. 2008;89(1):79–95.
Liu et al. BMC Public Health  (2016) 16:805 Page 8 of 8
